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FDG PET Imaging For Dementia

Byeong-Cheol Ahn, MD, PhD

Department of Nuclear Medicine, Kyungpook National University Medical School and Kyungpook National University
Hospital, Daegu, Korea.

Dementia is a major burden for many countries including South Korea, where life expectancy is continuously
growing and the proportion of aged people is rapidly growing. Neurodegenerative disorders, such as, Alzheimer
disease, dementia with Lewy bodies, frontotemporal dementia, Parkinson disease, progressive supranuclear palsy,
corticobasal degeneration, Huntington disease, can cause dementia, and cerebrovascular disease also can cause
dementia. Depression or hypothyroidism also can cause cognitive deficits, but they are reversible by management
of underlying cause unlike the forementioned dementias. Therefore these are called pseudodementia. We are
entering an era of dementia care that will be based upon the identification of potentially modifiable risk factors
and early disease markers, and the application of new drugs postpone progression of dementias or target specific
proteins that cause dementia. [fficient pharmacologic treatment of dementia needs not only to distinguish
underlying causes of dementia but also to be installed as soon as possible. Therefore, differential diagnosis and
early diagnosis of dementia are utmost importance. F-18 FDG PET is useful for clarifying dementing diseases and is
also useful for early detection of the diseases. Purpose of this article is to review the current value of FDG PET
for dementing diseases including differential diagnosis of dementia and prediction of evolving dementia. (Nucl Med
Mol Imaging 2007:41(2):102-111)

Key Words : FDC, PET, diagnosis, dementia, pseudodementia, alzheimer disease, frontotemporal dementia, vascular
dementia, dementia with lewy bodies
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Table 1. Characteristics FOG PET findings in dementing diseases

OHHA KDHC| FOG PET A&t

Dementing diseases

Brain regions with reduced FDG uptake

Alzheimer disease

Dementia with Lewy bodies
Frontotermporal dementia
Parkinson disecse

Progressive supranuclear palsy
corficobasal degeneration
Huntington disease

Vascular dementia

Depressive pseudodementia
Hypothyroidism

parietoterporal cortex, posterior cingulate corfex
occipital and parietoteomporal cortices
prefrontal and temporal cortices

similar to dementia with Lewy bodies

frontal cortex, basal ganglia, midbrain

parietal and central cortices, striatum, thalamus
caudate nucleus, putamen

cortical, subcortical and cerebellar cortices
frontal cortex

global cerebral cortex
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Byeong-Cheof Ahn. FOG PET Imaging For Dementia

Fig. 1. FDG PET/CT axial and sagitfal images of 72 years old Alzheimer disease patient show
diffuse hypometabolism of the bilateral frontal, parietal and temporal lobes with relative
sparing of the primary sensorimotor cortex, primary visual cortex, and subcortical structures

of the brain.
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Fig. 2. FDG PET axial images of patient with Lewy body dementia show diffuse hypometabolism
of the bilateral parietal, temporal and occipital lobes. Unlike Alzheimer disease, Lewy body
dementia does not show sparing of primaryvisual cortex.

Fig. 3. FDG PET axial images of patient with frontotemporal dementia show  diffuse
hypometabolism of the frontal and temporal lobes.

Fig. 4. FDG PET axial images of patient with vascular dementia due o watershed infarction show
diffuse hypometabolism at boundaries between anterior, middle and posterior cerebral arferial
territories.
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Be‘ore thyroid hormone replacement

After thyro'd hormone replacement

Fig. 5. Intial FDG-PET axial images of hypothyroidism patient show diffuse cortical
hypometabolism. After thyroid hormone replacement, cortical glucose metabolism is recovered
on follow up FDG PET images.
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